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III.--JAVES W I T H  A N D  HIS MICROSCOPES. 
WHEN Mr. Joseph J. Lister gave the order to Mr. W. Tulley, tlle 
celebrated telcscope uialrer of Islington, for a Microscope to be made 
according to  his own worliing c ~ ~ ’ B R ~ I ? ~ s ,  311.. Tulley put it into tho  
hands of‘ James Smith, a very expert philosophical instrument maker, 
to execute. James Smith finished lhis Microscope on Nay :Nth, IS?& 
m d  tliciefore was the milux of the first achromatic IIicroscope 111 
this country. ‘lhe object-glass for this Jlicroscope was said to hnre 
been made by Mr. Lister himself, a statement which is highly pro- 
l ~ b l c ,  as he practised lens-grinding so that he might be able to test 
his o m  formnlrr?. 
‘lliis BIicroscope, seen in fig. 143, lias a dram-tube into whicli 
tlie eye-piece \\as so-ezued; at the lower end of the draw-tube nil 
ercctor could be fitted : rectangular niovements were given to the 
st3g-e by means of the pinion heads shown in the fig., one being placed 
in a vcrtical position. A suhtage  is provided, and we are told tliat 
;L conipoxnd condenser was fitted to i t ;  i t  would be very interest- 
ing to know the form of this compound condenser, because tllc 
conden.iers of all pi (21 ious Microscopes were very crude, being for the 
inoit part compostd of a single biconvex lens. The steadjing rods 
were of course suggested by tlie telescope mounts of that day, but the 
folding tripod foot, which was the usual form for Microscopes a t  that 
tinie, caiiriot now he commended. This llicroscope differs from d l  
those immetliately preceding it in one essential point, VIZ. that it  i5 
solely a compouiid Micro-cope, whereas all Microscopes of that time 
and for upwards of‘ fifteen years afterwards, were both simple and 
compound, or in the phraseology of that day, single and double. 
Very old models, such as John Marshall‘s (170.1), Culpeper’s (1738), 
Cuff’s (1741), mere solely compound Microscopes ; bnt those of 
Benjamin Martin, ddams, Jones, Yritchard, Powell, and of Ross even 
as late as 1843, were both simple and compound; so in this respect 
tliis Microscope appears in strong contrast to those of its time. The 
solid limb, J\ hich clearly predated those both of Ross and Jaclison, 
TVBS quite an original idea. 
About 1540 James Smith commenced business on his own account 
at 30 Ironmonger €low, Old Street, E.C., and here he made the  first 
Xicroscope, with his own name attached to it, for 3Ir. R. 1,. Beck ; this 
Xlcrcscope (fig. 147) was finished on lllay 29th, ll39. This instru- 
Xicroscopes of Powell, Ross, and Xmith. By E. X, XeIson. 5:l 
ment must be regarded as an answer to the Ross ~Iicroscope, figured 
in the Penny Cyclopedicc of 1830, which cecessarilg must have been 
made before the publication of that work. The flat folding tripod 
foot is replaced by a solid one, and rigidity is given to the body in a 
differeot way from that of Ross’s model. There is a triangular bracinq 
at  the top of the limb, and a guide is placed lower down, upon which 
the body slides ; the stage is evidently a modified form of lioss’s, and 
there is n Wollaston condenser with racliworlr focusing, tlie conical 
FIG. 116. 
end reminding one of the cone diaphragms of earlier non-achromatic 
models. The fitting of this condenser to a separate arm on the limb 
shows a distinct improvement over all preceding models ; both Powcll 
end Boss attached theira to the underneath part of the main stage, 
while in this there is an elemeptary kind of substage. The nose-piece 
fine adjustment of this Microscope possesses all  the errors inseparable 
from those of its class. It has been stated that this Microscope was 
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on November 24th, 1811 ; it is figured on tlie frontispiece of vol. ii. 
of Cooper’s Microscopic Journal for 1842. Here we have the first 
example of the Lister limb with the Jackson rabbetted groove; this 
is an excellent form of coarse adjustment, and even to-day it works 
FIG. 148. 
smoothly and steadily ; the stage remains much the same, with the 
exception of the addition of a non-concentric rotating object-holder. 
There is an achromatic condenser, fitted with rectangular centering 
gear, but the substage is dispensed with, and the condenser slides in a 
Oct. 17th, 1900 2 P  
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groove beneath the main stage, following the plan previously adopted 
by Powell and Ross. This is a 
carefully made arid well-finished Jlicroscope. The accompanying ob- 
jectives are peculiar, and need explanation. There is a 1% in., over 
the front of which a diaphragm is placed ; when a higher power is 
wanted, the diaphragm is removed and a front is substituted for it, 
the combination thus formed being of 8/10 focus. To make a 1/2 in. 
The foot and pillar are unaltered. 
FIG. 149. 
this front is exchanged for another one. This 112 in. front has 
a correctional collar graduated into ten divisions. The 1/4 in. is 
a complete objective in itself with a similarly graduated correctional 
collar. These were the first two correctional collars to be so graduated, 
and it was some years before this excellent plan was adopted by other 
makers, as they considered that two lines, marked covered and un- 
covered, mere suacient for the purpose. Lieberkuhns were supplied 
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with the 8/10, l/2, and 114 in. objectives. I Lave examined these 
glasses, and have found them very me11 corrected. 
In 1846, Mr. Smith removed to 6 Coleman Street, E.C., and 
entered into partnership with Ah-. Bichard Beck. Here the model 
just described underwent two slight modifications, the more important 
of which mas the addition of the Jackson method of mounting the 
limb on a trunnion between two pillars; the second alteration wm in 
the stage, by placing the pinions of the rectangular motion in the 
same plane as the stage, instead of at right augies io it. An alterna- 
tive and cheaper form of stage was also made, viz. Alfred ::'bite's 
lever movement, described in' a paper 
read before this Society on November 
15th, 1843. This movement was merely 
Varley's with the handle of the lever in- 
verted, i.e. pointing upwards instead of 
downwards. Pllessrs. Smith and Beck's 
No. 2 Microscope was the same as the 
old one, with the exception that the 
feet of the flat tripod were made to fold 
for convenience of packing. 
A No. 3 or Student's Microscope, 
which deserves special notice, was made 
at  this time. The limb was mounted on 
w, trunnion between two upright brass 
plates supported by a flat tripod, very 
similar to the lioss foot ; the position of 
the flat foot was however reversed, the 
single toe being placed in front and the 
two toes behind (fig. 149). The stage 
was plain, with a sliding bar ; the body 
{Tag attached to the limb by the Jackson 
rttbbetted groove. The important point 
about this instrument was its fine ad- 
PIS. 150. 
justment; rising from the stage was a 
strong triangular pillar, upon which the 
limb could slide smoothly; this limb 
was hauled down against an opposing 
spring by means of a lever of the second order, placed below the stage, 
as shown in fig 150. This was Smith's method of obtaining a steady 
fine adjustment in conjunction with J-ackson's rabbetted groove coarse 
adjustment, and a very excellent plan it was, for it is still made, and 
therefore has stood the test of fifty-five years' trial. 
I n  1848, Messrs. Smith and Beck made the first concentric 
mechanical stage; this was the invention of' Mr. M. S. Legg, and 
mas described by him in vol. ii. of our l'ransactions, p. 127, pl. 27. 
For the Exhibition of 1851 a new model was prepared, in 
which an important alteration was carried out at the suggestion of 
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Mr. Jackson, viz. the substage slide was made in one casting with thp 
limb, and the rabbetted grooves both for the body and substage were 
ploughed in one cut. Fig. 151 is the earliest figure extant of this kind 
of Microscope. It will be observed that in this nlicroscope no center- 
ing gear is attached to the substage, because it was thought that the 
Jackson ploughed groove rendered such an appliance superfluous. 
This instrument was also mounted upon Jackson's trunnion and double 
FIG. 131 
pillar (this was afterwards arranged so that the flat tripod foot couI(l 
be rotated beneath the pillars) ; a concentric rotating mechanical stage 
was added ; and after 1860 the single body was exchanged for the 
Wenham binocular. I n  1873 one of these Microscopes, which is 
frequently used at our Meetings, was presented to the Society by 
Mr. Charles Woodward, Fig. 152 is taken from R. L. Beck's 
Achromatic Microscope. 
In 1852, Mr. Joseph Beck joined the firm, which then became 
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known as  Messrs. Smith, lieclr, and Beck ; and in 1853 they removed 
to Cornlrill. In  the Exhibition of 1862 the firni’s principal Micro- 
scopes did not differ at  all from the one just described, but there were 
some new models of which a short account is necessary. First, there 
was a cheap class of instrument called a “ Universal Microscope,” in- 
troduced in October 1861 ; this had a flat circular foot, upon one side of 
which ii stout vertical pillar was fixed ; to this pillar the limb holding 
both the body and the st.age was attached. There was a peculiar kind 
FIG. 152 FIG. 153. 
. 1 size. 
of coarse and fine adjustment formed by a lever gripping the coarse 
ad.justrnent pinion, the coarse adjustment being a chain movement like 
Ladd‘s. But the interesting feature in this Microscope was its body 
(fig. 153), which had three objectives at  one end and three eye-pieces 
at  the other ; this seems to be an excellent idea, and it is difficult to 
understand why it has not been largely adopted. This Microscope, 
probably on account of its inadequate focusing adjustments, had an 
ephemeral existence. Secondly, there was a “ Museum Microscope ’’ 
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holding 500 objects, which were arranged round large cylinders, the 
instrument being something like a musical box. I cannot see why 
some such appliance as this should not be displayed in our museums. 
Foraminifera, Polycystines, and many other objects requiring low 
powers, are not only very suitable for exhibition in this manner, but 
are more instructive and interesting than wall pictures ; a few typical 
objects might be placed under glass alongside the instrument so that 
their actual size might be directly compared with their magnified 
images ; this would give to the uninitiated a better idea of the real 
size of the objects than any amount of tabulated magnifications in 
diameters. It is also obvious that a Microscope exhibiting the objects 
themselves would not only be cheaper but would occupy far less space 
than a quantity of enlarged models. 
In  1864 Mr. James Smith retired, the Microscopes, in the perfoct- 
ing of which he had bestowed so much labour, long surviving him. 
The objectives of James Smith will not require a prolonged notice, 
because his early ones were made under the directions of Mr. Lister, 
and therefore did not materially differ from those made by Andrew 
Itoss. Smith, however, was singular in the production of separating 
or dividing lenses, i.e. an objective capable of forming a lower power 
by the removal of its front lens; these have already been noticed 
above. The following is a list of objectives, dating 1852, with their 
apertures. 
1% N.A. '11 l / i  N.A. .57 1/8N.A. "il 
4/10 ,, *41i 1/5 ), .77 1/10 ,. . 8 i  
4/10 ,, .54 
2/3 ,, .a3 l /5  ,, *68 1/8 ,, .Y2 
With regard to Smith's illuminating apparatus, it is probable that 
his achromatic condensers did not differ greatly from those of Powoll 
and Ross already mentioned ; but in 1850 Smith was the first to con- 
struct a Wenham's parabolic reflector ; this was made of metal, and 
not, as afterwards, of glass. The parabolic reflector, which is figured 
by Pritchard in his Micrographia (1837), was, we are told, the inven- 
tion of the Rev. Mr. Packman, but Smith appears to have been the 
tirst actually to make it. I am 
informed that James Smith died about 1870. 
The original one is in our cabinet. 
